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Introduction 
Staphylococcus aureus is able to produce heat stable enterotoxins that causes staphylococcal food poisoning. S. 
aureus is also a frequent cause of subclinical intramammary infections in dairy cows and can consequently 
contaminate milk and dairy products. 
One promising approach to specifically inhibit S. aureus in food is the use of bacteriophages since they act as 
bactericidal agents by inducing the lysis of their host as a consequence of their biological cycle. Bacteriophages 
also encode peptidoglycan lytic activities with a promising future in food biopreservation (FIG. 1) 
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Objectives  
FIG. 1. Bacteriophage lytic cycle and peptidoglycan 




















2. Antimicrobial activity 1. Phage isolation  
The lytic phage variants inhibit S. aureus (——) during 

























































* pH, ♦ S. aureus Sa9, ■ Sa9 + IPLA 947 , □ Sa9 + 














































♦ S. aureus Sa9, □ Sa9 + Φ35 + Φ88,
Δ phages Φ35 + Φ88 titer.
32 ºC 22 ºC 4 ºC
(25 ºC)
MOI = 100
1. Isolation of S. aureus from mastitic milk samples
2. Enrichment cultures
3. Host range and preliminary characterization











Two dairy S. aureus phages were selected based 
on their wide host range
ΦIPLA H5 ΦIPLA A72
Host: S. aureus Sa9
Shiphoviridae (order Caudovirales)
dsDNA ≈ 40 kbp
Isometric capsid (54 ± 1 nm diameter)
Long non-contractil tail (182 ± 4 nm)
Baseplate with spikes
Elongated head (92 ± 2 nm long for 43 ± 1 nm wide)
Long non-contractile tail (295 ± 4 nm)
Baseplate with spikes







lysH5 (orf61) and 
hydH5 (orf58) 
were cloned in the 
Lactococcus lactis
vector pNZ8020 
under the control 























Specific activity (U/mg) of cell extracts of recombinant





2.5±0.12 (x10-4)   ΦH5 + ΦA72




























Phage lytic variants are more effective than their 
temperate counterparts
ANTIMICROBIAL ACTIVITY
Both wild phages are temperate (i.e. lysogenic bacteria were easily isolated.
Therefore, lytic variants were selected with sodium pyrophosphate.
4. Endolysin LysH5 activity 
Antimicrobial activity of H6-LysH5
in pasteurised whole milk
Pasteurised whole milk was contaminated with S. aureus Sa9 at high or low cell 































































Inhibitory spectrum of LysH5
Broth - - +H6-LysH5
Lysis of resting 
S. aureus Sa9 cells 










Purification of H6-LysH5 
from E. coli extracts
















































Specific activity in 










































The genome of ΦIPLA88 revealed a modular 
organization, mutations in the CI-like repressor, and 
peptidoglycan hydrolytic activities 
SMART: http://smart.embl-heidelberg.de/
21              149                                             483                 629
634 aa, 72.6 kDa
pI 9.78
HydH5
481 aa, 54.2 kDa
pI 8.55
3 98 288 348 416138
LysH5
3. Genome mining 
